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GUAM/HYBRID LAND USE COMMISSION
Regular Meeting
Thursday, January 25, 2018
Department of Land Management Conference Room
3" Floor ITC Building, Tamuning
MEMBERS PRESENT:
Mr. Victor F. Cruz, Vice Chairman
Ms. Conchita D. Bathan, Commissioner
Mr. Tae S. Oh, Commissioner
Mr. Hardy T. Vy, Commissioner
Mr. Michael Borja, Executive Secretary
Mr. Nicolas Toft, Legal Counsel

Excused: Chairman John Arroyo

Hybrid Commission:

Mayor Allan Ungacta, Mangilao
Mayor June Blas, Barrigada
Mayor Rudy Matanane, Yigo

Excused: Mayor Melissa Savares, Dededo

PLANNING STAFF PRESENT:

Mr. Marvin Aguilar, Guam Chief Planner
Mr. Frank Taitano, Case Planner

Ms. Celine Cruz, Case Planner

Ms. Cristina Gutierrez, Recording Secretary
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GUAM LAND USE COMMISSION

Chairman John Z. Arroyo Commissioner Tae S. Oh
Vice Chaimman Victor F. Cruz Commissioner Hardy 7.1, Vy
Commissioner Conchita D. Bathan

Michag! J.B. Borja, Executive Secretary
Nico'as E. Teft, Legal Counsel (QAG)

AGENDA

Regular Meeting
Thursday, January 25, 2018 @ 1:30 p.m.

Department of Land Management Conference Room

590 S. Marine Corps Drive, 3™ Floor, ITC Building, Tamuning
[As advertised in the Guam Daily Post on January 4 2018 and Janvary 9*, 2018]

. Notation of Attendance [ ]1Quorum [ ] No Quorum
Il. Approval of Minutes

* GLUC Regular Meeting of Thursday, December 14, 2017
. Old or Unfinished Business [Hybrid Commission; MCoG DLM 2018-02]

IV. New Business [None]
V. Administrative & Miscellaneous Matters

VI. Adjournment



HYBRID LAND USE COMMISSION

Chairman John Z. Arroyo Commissioner Tae S. Oh
Vice Chairman Victor F. Cruz Commissioner Hardy T 1. Vy
Commissioner Canchita D. Bathan

Michae! J.B, Borja, Executive Secretary
Nicolas E. Toft, Legal Counsel {OAG)

AGENDA

Regular Meeting
Thursday, January 25, 2018 @ 1:30 p.m.

Department of Land Management Conference Room

590 S. Marine Corps Drive, 3@ Floor, ITC Building, Tamuning
[As advertised in the Guam Daily Post on January 4 2018 and January 9, 2018]

. Notation of Attendance [ ]Quorum { 1 No Quorum

Il. Approval of Minutes
¢ GLUC Regular Meeting of Thursday, December 14, 2017
lll. Old or Unfinished Business
Conditional Use
A.  Application No. 2017-39 Applicant LG CNS America, LLC; Conditional Use request for a
renewable energy facility, on Lot 1, Tract 1541, in an “A” (Rural) zone, in the Municipality

of Mangilac. [MCoG_DLM 2018-02] [Continuation — GLUC Hearing of 12/14/2017]
Case Planners: Frank Taitano/Celine Cruz

IV. New Business [None]

V. Administrative & Miscellaneous Matters

Vi. Adjournment



Iv.

V.

GUAM LAND USE COMMISSION REGULAR MEETING MINUTES
Department of Land Management Conference Room, 3™ Floor, ITC Bidg., Tamuning
Thursday, January 25, 2018 e 1:40 p.m. to 3:40 p.m.

Attendance

Acting Chairman Cruz called the regular meeting of the Guam Land Use Commission for
Thursday, January 25, 2018 to order at 1:40 p.m., noting a quorum.

Present were: Acting Chairman Victor Cruz, Commissioner Conchita Bathan, Commissioner Tae
Oh, Commissioner Hardy Vy, Executive Secretary Michael Borja, Legal Counsel Nick Toft, Chief
Planner Marvin Aguilar, Pianning Staff Frank Taitano, Celine Cruz and Recording Secretary
Cristina Gutierrez.

[Excused — Chairman John Arroyo)

Approval Minutes

Acting Chairman Cruz before the Commission is the Minutes from the last GLUC hearing of
December 14, 2017.

Commissioner Bathan makes a motion to approve the GLUC Minutes of Thursday, December
14, 2017; subject to corrections of any minor typographical errors.

Commissioner Oh seconds the motion.
Acting Chairman Cruz motion is made by Commissioner Bathan, seconded by Commissioner

Oh. All in favor of the motion say “aye” [Commissioner Bathan, Commissioner Oh and
Commissioner Vy], all opposed say “nay.”

[Motion passed; 3 ayes, 0 nay. No corrections noted]

Old or Unfinished Business [Hybrid Commission]

Acting Chairman Cruz recessed the Guam Land Use Commission at 1:45 p.m.
[The Guam Land Use Commission reconvened at 3:10 p.m.]

Acting Chairman Cruz any new business —

New Business [None]

Administrative & Miscellaneous Matters

Marvin Aquilar noted that there will be a push forward of other applications that will be placed
on the agenda for February.

GLUC Regular Meeting Minutes
Thursday, January 25, 2018
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Commissioner Oh on the legal opinion submitted by Legal Counsel concerning the applicant
Kevin Yang (zone change), in reference to the notification process. After reading this, asking the
applicant to start the process from the beginning will be difficult for the applicant. And the with the
opposition of some of the Perez Acres homeowners, Commissioner Oh wanted to be clear on this
because you are now talking about notifying everyone at Perez Acres because they have 1/200
undivided interest. Moving forward, this will be corrected. In cases on these types of situations,
Legal Counsel's opinion and advice is to notify all homeowners of Perez Acres.

Nick Toft responds yes and in any situation where there is a 500-foot radius that includes any
part of a Horizontal Property Regime; whether it is Perez Acres, or some upcoming development
that decides to use an HPR basis that it would be necessary to notify all members of that HPR.

Commissioner Bathan does that include the LZ application that is located next to Talo Verde.

Nick Toft is Talo Verde have an HPR.
Celine Cruz yes, Talo Verde has the townhomes.

Marvin Aguilar other than being an HPR is it governed by an HOA and to what value do we put
the HOA -

Nick Toft it is not the HOA that is the critical point. It is the landowner within a 500-foot radius.
And because we cannot say that they do not own land within that 500-foot radius because they
own an undivided 1/200" interest in the land that is in that radius that they need to be notified
statutorily unless it is amended and have the Legislature say in cases of HPR, notify the President
or something like that, but that is not the case.

Michael Borja Talo Verde townhomes is the HPR, not the single-family homes.

Marvin Aquilar it is an association between the two subdivisions.

Michael Borja who owns the land.

Celine Cruz there are two associations; the HOA of the residential area and then there is a sub-
organization which is the townhomes’ association.

[Discussion ensues on notification of homeowners, fee simple issues, CAFs)

Acting Chairman Cruz all landowners have to be notified.

Nick Toft the problem is that it has to be in the specific manner; otherwise, all subsequent
Commission actions are void. The statute is written such that without this mailing of notification
everything is still void.

Marvin Aquilar Frank (Taitano) brought out the question on master deeds which is the foundation
of ownership before an HPR is approved. It is the way that it is prescribed in the deed when each
unit is sold, and for Perez Acres they identified 1/200™.

GLUC Regular Meeting Minutes
Thursday, January 25, 2018
Page2of4



VL.

Acting Chairman Cruz will the applicant have to start the process over or is it just the notification
process.

Nick Toft because this is one of the first things that has to be done, the application should be
started over. Mr. Klitzkie also pointed out the defect on the name that was noted on the billboard
sign being Mr. Yang's name and not the corporation or visa versa. Correct this as well so it does
not give him a “foothold to launch an appeal” on the Commission’s decision on a technical legal
matter. If Mr. Klitzkie wishes to appeal the decision of the Board it is considered more difficult for
him to get the Court to overturn the decision.

[Lengthy discussion ensues; other projects in which there were HPRs, HOAs, discussion on the
LZ Company's current application before the Commission. In the case of L.Z Company, Chief
Planner Aguilar will discuss with LZ Company regarding Legal Counsel's opinion.]

Michael Borja briefly discussed the current terms of the Board members to ensure that their
terms are current and have not expired, and for those whose terms are expiring to begin the
renewal process should they wish to renew.

[Discussion ensues]

Adjournment

Commissioner Bathan motions to adjourn.

Commissioner Oh seconds the motion.

Acting Chairman_Cruz motion to adjourn by Commissioner Bathan, seconded by
Commissioners; with all in favor.

GLUC Regqular Meeting Minutes
Thursday, January 25, 2018
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The meeting of the Guam Land Use Commission for Thursday, January 25, 2018 was
adjourned at 3:40 p.m.

Approved by: Date approved:
[ ey
| 2, xrd
A 1~/
Vittor F. Cruz, Acting Chairman

Guam Land Use Commission

Transcribed by:

)4 e, ’z?
M. Cristina Gutierrez¢/Regording Secretary
DLM, Planning Divis

GLUC Regutar Meeting Minutes
Thursday, January 25, 2018
Page 4 of 4



HYBRID COMMISSION
(MCoG DLM 2018-02)

ATTACHMENT A
EXHIBIT 1
EXHIBIT 2



ATTACHMENT A

DIPATTAMENTON MINANEHAN TANO’
{Department of Land Management)
GUBETNAMENTON GUAHAN

(Government of Guam)
Straat Address:

590 S. Marine Corps Drive ’
Stite 733 ITC Building EDDIE BAZACALVO MICHAEL 8 BOR
Tamuning, GU 96913

RAY TENORIO DAVIDV CAMACHO
Lieutanant Govemor Deputy Direcior
Mailing Address:
P.D. Box 2950
Hagétha, GU 96932 January 5, 2018
MEMORANDUM
T0O: Chairman, Guam Land Use Commission
Websile: FROM: Guam Chief Planner

SUBJECT: Commission Brief — Application No. 2017-39 Conditional Use
Application for a Solar Plant Photovoltaic Facility on Lot 1, Tract 1541,
Sasayjan, Municipality of Mangilao

On December 14, 2017 the Guam Land Use Commission (GLCU) began it's review

A s o [l of Application 2017-39, however, it was the order of Acting Chairman, Mr. Victor
Cruz, that deliberation be continued as noted in the attached GLUC Agenda
Disposition.

The applicant in response to the results of the December 14, 2017 meeting, submits

retoon the attached Supplement #3 addressing the issues brought up by the Commission.
671-B43-LAND (5263)
Senseramente,

Facsimile jly guilar
671-649-5383

Case Planners: Frank Taitano and Celine Cruz

*-?ﬁ



Belta Perez
P.O.Box 96
Hagatna, Guam 96932

TO: Government of Guam
RE: A personal observation hopefully to bring together an appreciation for the value of
saving Sasayan Valley , as a nature valley..., (Att. 2 pgs)

| truly believe in the tradition and conviction that our native people value the following “A
unique people and its unique history are one in the land”. Chamoru natives only indigenous
homeland traced its roots in the Mariana Islands.

And as this generation of caretakers for our future generations, we need to appreciate our
natural environment in all its totality as we forge into the 21* Century of Modernization.

Pristine Sasayan Valley's 900 acres is the last of Guam's natural wonders of Coastal East with a
history to the land.

Please save Sasayan Valley!

Sincerely yours,

Bheot( P~

Belta Perez
A Native-born Citizen of Guam



RE: A personal observation hopefully to bring together an appreciation for the value of
saving Sasayan Valley , as a nature valley....

Thank-you for the opportunity to speak on December 14, 2017 at the GLUC Public Hearing.

The following are important matters from the November 7, 2017 Mangilao’s Mayor's public
hearing pertinent to a Solar Plant proposal befare GLUC, | wish | had been given prior notice to respond
before that first public hearing. Due to the fact that | am directly connected to this
proposed 60MW ,175 acres Solar Plant.

The people wha enjoy the area as landowners, farmers,/residents, guests and tourists who
will have to share the same easement dealing with the daily up ground exposure to a Solar Plant. It is
a devastating possible reality for this pristine panoramic nature gift of God enclave as the landscape will
be changed forever. And it is possible that it could matter to people's health and safety concerns, which
were not answered back then. No assurances can be given to the audience by the orientation
presenters.

1. A response to these concerns was published in a2 December 1, 2017 Developer's
handbook. “According to their Company opinion, there are no Safety concerns. Perhaps the following
experience will help understand the nature of the valley not covered in the developer’s proposal. As a
former Lot 1 resident of the Valley in past years living in a Quonset metal building, we found the
Valley sometimes very windy due to the strong coastal Marianas Trench winds that blow inland against
the mountain. During one strong banana storm the winds had difficulty going up the enclosed mountain
resulting in forming little wind funnel-like swirls at the bottom of the mountain. We rushed our family
out of the valley to safety elsewhere. We could not fight mother nature. Nor predict her possible wrath
at the time.

"

2. The natural spring under water, inside Marbo Cave and adjacent to Lot No. 1 was our
main saurce of supplemental water supply to the rain water used. It slops down to the aquafer. Will
this have an impact on the runoff to the ocean from solar waste? The prevailing frequent rains can easily
carry the waste as these solar panels are exposed up ground.

3. Asthe valley faces the Marianas Trench, perpetually, giant bold ocean waves spray a lot
of salt water onto our properties. Like the rain, will this spray have an effect on the solar panels, being
exposed to the elements of nature? It is hard to avoid the ocean sprays carried by the coastal winds.

4. This coastal fish and wildlife waterfrant has an abundance of the best fishing anywhere in
an unpolluted enviranment. The spectacular view is captivating and so breath-taking to the senses of its
beauty. A drive down will take your sense of wonders to another level, so beautiful. Similar to my road
trip drive down the East Coast of our nation in the mainfand.



Therefore, | am appealing to some sense of reality check for Sasayan Valley as not the best site land
use for a Solar Plant. The Valley's volatile unpredictable weather and natural environment scenarios can
be an impediment for a sustained Solar Plant.

Our limited natural land resources deserve our upper most priority as 60 MW voltage of heat
will certainly have an effect on the overall mountain enclosed posture of the Valley. The Solar Plant ‘s
high concentrate of close knit solar panels will store the heat. Hopefully health, safety and welfare of
people wiil never be in jeopardy. As for the remaining 700 acres owned by others in the Valley, we all
must travel on the same easement joint use, a very uncomfortable daily situation to be.

| have nothing against GPA, or its developers. This personal letter is a plea to re-think their moves!

Respectfully submitted,

(ﬁw:@—y

Belta Sgambelluri Peraz
Concerned Adjacent Neighbor
Certified Farmer w/ Dept. of Agriculture

Other sources of interest:
Our forefathers always taught us to respect the land as the Stewards of our tiny island.

Scientifically, long-term, could this project contribute to Global Warming. In the Pacific?

Based on timeforchange.org/effects of global warming meaning increase in heat for cur

planet. Prabably an eye-opener to future irreversible consequences of modern technology

vs green natural uses of energy at the expense of not saving priceless acres of valuable trees and
fauna needed to balance the growth of our modern technology. Reason why Solar Plants are best
located in desert-like environment, old landfills, dead unusable large parceis, abandaned
agricultural garbage dumps {Ron Heinginer) away from people for their sustainable use according to
studies as this. God bless our Sasayan Valley meaning Fertile Valley of a documented “:Antigo Na
Chamorro Village that once occupied the Valley [Kaiser/Aetna Honolulu and Sobhu Golf, Tokyo)
archeological finds after first discovered by my grandfather, Marcelo Sgambelluri, original owner
of Sasayan Valley. Thank you



December 14, 2017

Mr. John Arroyo

v LANG
S

RECEIVED "c‘%
=3
x

Chairman, Guam Land Use Commission B
c/o Department of Land Management

P.O. Box 2950

Hagatna, Guam 96932

Re: Application No 2017-39 for a Solar Farm Development in the Sasajyvan Valley

Dear Mr. Arroyo:

As a representative of the owner of Lot No 5354-3A-6-R1-1, the Estate of Irene Walters
Camacho, | respectfully submit the following testimony relating to the Solar Farm development
in the Sasajyan area.

While | suppart the intent to develop sustainable alternative energy solutions for Guam, | am
opposed to this development in “our” valley for the following reasons:

1.

»

The Eduardo and Irene Camacho family owns 105,560 square meters or 26.39 acres,
and has medium to long-range goals to develop our properties as a residential
community.

Our property is situated immediately adjacent to the proposed development site.

The adjacency of a targe scale solar farm to our property may impair the value of aur
land and any potential future residential home values.

The solar panels proposed are rated for wind speeds up to 175 mph. Guam has
experienced typhoons in most recent history with sustained winds higher than that
design specification. This could present hazardous conditions for any residents and
farming communities located in the valley.

The solar farm developer, who plans to utilize a very large tract of land in the area has
not presented any plans to improve the Water, Sewage and Communication
infrastructure throughout the valley for the benefit of neighboring landowners,

The Sasajyan valley is a peaceful, serene oceanfront environment that should have as its
highest and best use, residential communities, farming and other low impact uses.

For these reasons, we urge the Land Use Commission to seek other large tracts of land for its
alternative energy initiatives.

Sincerely,

“d

{\‘2!!’
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Chairman, Guam Land Use Commission
c/o Department of Land Management
P.0. Box 2950

Hagatna, Guam 96932

Re: Application No 2017-39 for a Solar Farm Development in the Sasajyan Valley

Dear Mr. Arroyo:

As the owner of Lot No 5354-3A-6-R1-8 and Lot No 5354-3A-6-R1-10, | respectfully submit the
following testimony relating to the Solar Farm development in the Sasajyan area.

While | support the intent to develap sustainable alternative energy solutions for Guam, | am
opposed to this development in “our” valley for the following reasans:

1. The Eduardo and irene Camacho family owns 105,560 square meters or 26,39 acres and
has medium to long range goals to develop our properties as a residential community.

2. Our property is situated immediately adjacent to the proposed development site.

3. The adjacency of a large scale solar farm to our property may impair the value of our
fand and any potential future residential home values.

4. The solar panels proposed are rated for wind speeds up to 175 mph. Guam has
experienced typhoons in most recent history with sustained winds higher than that
design specification. This could present hazardous conditions for any residents and
farming communities located in the valley.

5. The solar farm developer, who plans to utilize a very large tract of land in the area has
not presented any plans to improve the Water, Sewage and Communication
infrastructure throughout the valley for the benefit of neighboring landowners.

6. The Sasajyan valley is a peaceful, serene oceanfront environment that should have as its
highest and best use, residential communities, farming and other tow impact uses.

For these reasons, we urge the Land Use Commission to seek other large tracts of land for its
alternative energy initiatives.

Sincerely,

Joseph F. 2am3
srrdowner
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December 13, 2017

Mr. Joha Arroyo

Chairman, Guam Land Use Commission
c/o Department of Land Management
P.O. Box 2950

Hagatna, Guam 96932 N

Re: Application No 2017-39 for a Solar Farm Development in the Sasajyan Valley

Dear Mr. Arroyo:

As the owner of Lot No 5354-3A-6-R1-12, | respectfully submit the following testimony relating
to the praposed Solar Farm development in the Sasajyan area.

While | support the intent to develop sustainable alternative energy solutions for Guam, | am
opposed to this proposed development in our valley for the following reasons:;

1. The Eduardo and Irene Camacho family owns 105,560 square meters (approximately
26.39 acres, and has medium to long-range Eoals to develop our properties as a
residential community.

2. Qur properties are situated immediately adjacent to the proposed development site.

3. The adjacency of a large scale solar farm next to our property may impair the vaiue of
our [and and any patential future residential home values,

4. The solar panels proposed are rated for winds up to 175 mph. Guam has experienced
typhoons in mast recent history with sustained winds higher than that design
specification. This could present hazardous conditions for any residents and farming
communities located in the valley.

5. The solar farm developer, who plans to utilize a very large tract of land in the area has
not presented any plans to improve the Water, Sewage and Communication
infrastructure throughout the valley for the benefit of neighboring landowners.

6. The Sasajyan valley is a peaceful, serene oceanfront environment that should have as its
highest and best use, residential communities, farming and other low impact uses.

For these reasons, we urge the Land Use Commission to seek other large tracts of land for its
alternatlve energy initiatives.

Sincerely,

Eduardo G. Camacho
Landowner

Ad




PUBLIC NOTICE ,@%

IN APPLICATION HAS BEEN FILED WITH THE GUAM LAND USE ..
COMMISSION (GLUC) FOR A CONDITIONAL USE PERMIT (e

PPLICATION DESCRIPTION: MANGILAO SOLAR PLANT _F

WNER/DEVELOPER: KEPCO & LG CNS

1T, TRACT, MUNICIPALITY:  LOT 1, TRACT 1541, MANGILAO

OPOSED Ooz_u_._._oz>_. USE: 60 MW SOLAR PV m>0=._._.<

DATE: TIME: PLACE:
VCW—LO IMbm_ZQ" NOV N 2017 QHOO 17\_ MANGILAC COMMUNITY

iLUC MEETING:  JWUARYH 218 1:30 PM g%%%%,%s

L Q“| ‘




APPLICATION NO: 2017-39

APPLICATION FOR CONDITIONAL USERSS

%
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MANGILAO SOLAR PLANT PHOTOVOLTAIC E |

LOT 1, TRACT 1541, SASAYJAN RN .
MUNICIPALITY OF MANGILAO, GUAM ke

ADDITIONAL RESPONSES
WITH ATTACHMENT

SUPPLEMENT # 3

05 JANUARY 2018

PREPARED BY:
TG ENGINEERS, PC




Additional responses for GLUC

1. KEPCO and LG CNS concurs with all Staff Report recoammendations for approval with conditions
below:

Developers must meet ARC Conditions

Project must obtain a Building Permit within 1-year

Building Permit schedule shall not be extended

Any Site Plan revisions shall be processed with an updated Site Plan submitied to the GLUC
at completion.

2, Mayor Mantanane expressed health concerns from panel materials, and whether panels are
safe for environment?

According to Test of Hygienic safety standards of water-based materials’ which tested several
physical and chemical materials eluded from modules, the result shows that modules are safe
from any toxic material. There are lists of chemical materials that KOREA TESTING & RESEARCH
INSTITUTE (KTR} sets. The result is divided by ‘Not Present' items and 'Present’ item. 'Not Present’
means there are none of the chemical materials from modules, so literally ‘0" chemical
materials for most test items. And other itemns are also below the standard level satisfying the
test criteria.

KTR test of PV module did not detect any heavy

Frame metal materials as a result of water elusion test
Glass conducted by KTR, and it shows all test items satisfy
St the standard. Also, LG CNS constructed float solar
Encapsulant plant on the reservoir, and all materials are proved
Backsheet to be harmless to the environment.

Junction Box

As for solar modules, as shown in the figure on the
left, the solar cells which contain silicon are
encapsulated and protected by several layers. The LG module is designed to hold up to
5400Pa using tempered glass, which can withstand weight of 550kg / m2. So there are fewer
probabilities that modules are completely broken.

In the case of other projects built by LG CNS, modules were not completely broken. Mostly,
the frame or glass was slightly cracked, but modules are mounted on the fixed structure, so no
materials in module was released from inside.

Silicon, which is the main material of solar cell, is well known material which is used for every
semi-conductor product, such Television, Computer and Cellphone

In terms of PV component rafio, glass takes 74% of mass which is the highest. The aluminum
frame amounts to 10% whereas all polymers add to approximately 6.5%. In contrast, the mass
of solar cells is 3% and all other materials (like copper) contribute less than 1%. Therefore, there
will be mostly physical debris-mostly glass- when modules happen to be broken.



LG PH Notes
1/5/2018

3. What happens at the end of the 25-years Power Purchase Agreement (PPA)? At end of 25-
years GPA may decommission or may extend the PPA for KEPCO - LG operations?

KEPCO-LG CNS may extend PPA up to 5 years or decommission the Solar Plant. If KEPCO-LG
CNS plans to demcolish the plant after 25 years of operation, modules shall be disposed of on
Guam, according to the approved standard and criteria after 25 years. Structures will be
removed and recycled. Batteries will be collected back to Korea, and the siructure will be
removed and recycled.

4. Commissioner Tae Oh inquired about panel materials, and whether any toxic chemicals will
result?

Please refer to answer #2.

5. Mayor Mantanane - asked will there be any contamination under panels ofter 25-years?
Please refer to answer #2,

6. USFWS - office gelling contacted to review reports. Requesting a copy of reports and who
completed the investigations and credentials? Reports must consider overall area and not just
focused on the properly.

Public Responses filed with the DLM have been provided to the USFWS.
Furthermore, the USFWS also wanted TGE to provide an evaluation of potential for impacts to
the two (2} federally endangered buttertlies resulting from the proposed construction of solar

energy facility at Marbo and credentials and or references used in its Biological Surveys. A
summary of TGE response to the issue gbove is as follows:

Mariana wanderin erfl aagrans eqisting

Host Plant: Native Maylenus thompsonii
Host Plant habitat: Primary and secondary forest
Number of host plants recorded: Four {4)

Number of Vagrans egistina recorded: None

Summary of Anticipated iImpacts

Vagrans egisfina has not been recorded on Guam since 1979 {USWFS Undated). No adult
specimens, eggs, larvae of pupae were observed during surveys of the subject site. Host plants
were recorded in four locations. Host plants are considered faily common, therefore it is
thought that this butterfly species has disappeared for reasons unrelated to host plant
availability {Lindstrom and Benedict 2014). Given this butterfly has not been recorded for 38
vears and is considered extirpated on Guam, the proposed project will have no direct or
indirect impact upon Vagrans egistina.

Mariana eight-spot iy {Hypolimna 1 la marianensi

Host Plants: Natives Procris pedunculata, Elatostema calcareum
Moist primary limestone forest featuring high relief karst
Number of host plants recorded: None

Number of H. octocula marignensis recorded: None
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Summary of Anticipated Impacis

No Hypolimnas octocula marianensis eggs. larvae, pupae or adults were observed during
surveys of the subject site, No host plants were recorded. The specialized habitat where the
two host plants are most commonly found, meist primary forest with steep and rugged karst
features inaccessible to ungulates {Lindstrom and Benedict 2014), was not encountered on
survey transects. The butterfly was purportedly recorded on a neighboring property across the
main access road from the subject site. While the date ond exact location of this siting is not
known ai this time, areaos fitting this description would likely be closer to the toe of the cliff line
to the north and east where more rugged limestone habitat occurs.

The abundance of ungulales present together with historical human disturbances to include
clearing, grading {US military, SOHBU Resort and recent housing developer), burning and
farming/ranching documented in a Phase | Environmental Site Assessment by ARC
Environmental Services (2017} completed for the project, may have altered conditions
resulting in the absence of host plants and habitat that might have been present historically.
The documented close association between H. octocula marianensis, its host plants and the
limited specialized habitat that they are found within, is known to be a vulnerability affecting
their survival and a key conservation consideration (Shreiner and Nafus 1997).

While little is known about the two (2) host plants abundance island wide, they are considered
to be uncommon in their range and vulnerable to ungulate grazing (USFWS 2013}. Given the
absence of host plants and specialized karst forest habitat within the project footprint, and the
availability of undisturbed, suitable habitat along the surrounding embayment and coastline,
it is anlicipated thot the proposed project to construct a solar energy facility will have no
significant direct or indirect impacts upon H. octocula marianensis.

References

ARC Environmental Services. Phase | Environmental Site Assessment Lot No. | TRACT 1541
Mangilao. Final Report 2017.

Lindstrom, D. P. and J. C. Benedict. 2014. Final Project Report Federal Candidate Species Surveys
on Guam. College of Natural and Applied Sciences, University of Guam Mangilao.

Shreiner, I. and D. Nafus. 1997. Butterflies of Micronesia. Agricultural Experiment Station, College
of Agriculture and Life Sciences, University of Guam Mangilao.

USFWS. 2013. LS. Fish and Wildlife Service Species Assessment and Listing Priority Assignment Form.
USFWS. Undated. Final Mariana Wandering Butterfly Poster.

Responses 1o questions raised in GLUC hearing for Marbo Solar Facility

1. Enfity who completed field biological survey and report.

ARC Environmenial Services Inc. team performed all field survey activities at the project
site. We have completed numercous natural resource surveys across the island for privaie
and local government projects as well as for various US Navy facilities. A team of three (3)
was utilized to include biologists with recent relevant experience performing Endangered
Species Act (ESA) listed plant and wildlife species surveys at the proposed Marine
cantonment site in northern Guam and assisting with ongoing research on skink
populations on Cocos Island.

2. Focus on overall area not just project site.

The subject property encompasses approximately 220 acres portions of which will be
avoided for nalural and historic resource issues. Early on, the project footprint was shifted
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to avoid the Marbo Cave area where higher quality habitat is present. The proposed
footprint also avoids the coastal bench area where historic resource issues may remain
and a forest area along the access road on the northern edge of the property, across from
which a federally endangered snail Samoana fragilis colony and possibly a federally
endangered Mariana eighi-spot butterfly (Hypolimnas octocula marianensis} chrysalis
have purportedly been observed. None of the three (3] ESA listed tree snails were
recorded during field surveys of the subject property.

Absence of federally endangered Mariana wandering butterfly {Vagrans egistina)
despite presence of host plant luluhut (Maytenus thompsonii).

While the host plant is still fairly common on Guam, the Mariana wandering butterfly has
not been observed in recent times and is considered extinct. A more detailed discussion
of the two (2) federally listed butterflies and their host plant presence has previously been
submitted to the GLUC and can be referred to.

Project impacts upon birds.

The development of the proposed solar facility will require removal of approximately 175
acres of disturbed secondary forest and mixed grass/shrub communities.  Six (6} bird
species were recorded during stationary and pedestian surveys focused on early morning
hours. They were observed flying over, landing and foraging in various areas on site. None
of these species are protected under the ESA or are migratory in nature. All but one, the
native Yellow bittern (xobrychus sinensis), are introduced species. The development of
the site will reduce habitat for birds in the Marbo area and likely change the mix of birds
utilizing the site since some species forage on maintained shoulders, buffers, and other
landscaped areas that will be established post construction. Given the availability of very
substantial high quality undeveloped areas in the Sasayan embayment and extended
eastern coastline of Guam and the poessibility of continued use of portions of the site during
cperations, impacis to birds overall ore anticipated to be insignificant.

Project consequences relative to any resulting increases in ambient temperatures and

effects upon reported Samoanga fragilis snail colony and possible Mariana eight-spot

butterflies across the access road north of the site near the old quarry will be lessoned by:

a. Windward conditions - predominant north-easterly trade winds and perhaps of
turbulent flow will be present for most of the year,

b. Vegetation Buffers (strip of steep forested area to remain) and general buffers around
the perimeter of the site and amrays will be maintained.

¢. The lower cliff bench will also be preserved with no construction activity allowed.

d. The project site topography is not a depression for higher temperatures to persist.

e. The tilt angle of panels for the site will be in the North-South atfitude which points away
from the strip of steep forested area and toward the Pacific Ocean.

Additionally, to address any concerns regarding temperature effects from the solar project
on neighboring properties, TGE has provided a technical study entitled "Analysis of the
Potential for a Heat Island Effect in Large Solar Farms” (the complete reference study is
attached). TGE has provided as summary of the technical analysis, field simulation results,
and conclusions as follows:

[Analysis of the Potential for a Heat Island Effect in Large Solar Farms]
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1. FIELD DATA DESCRIPTION AND ANALYSIS

e Detailed measurements of temperature, wind speed, wind direction, solar
imadiance, relative humidity, and rain fall were recorded at a large solar farm in
North America. Fig. | shows an aerial photograph of the solar farm and the
locations where the field measurements are taken.

-] $00rm  LOODwm 130DM  IOCOM  1500m  SOCOmM
[Fig. 1. A picture of the solar farm indicating the locations of the monitoring stations]

» Figures 20 and 2b show the air temperature as a function of height at different
downwind distances in the morning and afternoon during a sunny summer day. At
9 am (irodiance 500 W/m2, wind speed 1.6 m/s, inlet ambient temperature 23.7),
the heat from the solar array is dissipated at heights of 5-15m, whereas at 2 pm
(iradiance 966 W/m2, wind speed 2.8m/s, inlet ambient temperature 28.6 C , the
temperature of the panels has reached the daily peak, and the thermal energy
takes up to 18 m to dissipate.
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[Fig. 2a. 9:00 am]
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[Fig. 2b. 2:00 pm]

2, CONCLUSION

a. The field data and our simulations show that the annual average of air
temperatures at 2.5 m of the ground in the center of simulated salar farm section is
1.9 C higher than the ambient and that it declines to the ambient temperature at
5 10 18 m heights. The field data also show a clear decline of air temperatures as a
function of distance from the perimeter of the solar farm, with the temperatures
approaching the ambient temperature [within 0.37C), at about 300 m away.
Analysis of 18 months of detailed dota showed that in most days, the solar array
was completely cooled at night, and, thus, it is unlikely that a heat island effect
could occur.

b. Our simulations also show that the access roads between solar fields allow for
substantial cooling, and therefore, increase of the size of the solar farm may not
affect the temperature of the surroundings. Simulations of large {e.g., 1 million m2)
solar fields are needed to fest this hypothesis.

References

D. Tumey and V. Fthenakis Environmental, "impacts from the installation and operation of large-
scale solar power slants, "Renewable and Sustainable Energy Reviews, vol. 15, pp. 3261-3270, 201 1.
F.G. Nemet. "Net radiative forcing from widespread deployment of photovoltaics,” Environ. Sci.
Technol., vol. 43, pp. 2173-2178, 2009.

M. Donovan, "Memorandum: impact of PV systems on local temperature, " SunPower, July 6, 2010.
http://www.rurdeyv. v rtDogcyuments/EA § 17 13 R PartA.pdf.

Y. Genchi, M. Ishisaki, Y. Ohashi, H. Takahashi, & A, Inaba, "Impacts of large-scale pheotovoltaic
panel installation on the heat istand effect in Tokyo, " in Fifth Conference on the Urban Climate,
2003.

Vaisilis Fthenakis and Yuanhao Yu, "Analysis of the Potential for a Heat Island Effect in Large Solar,
" Center for Life Cycle Analysis, Department of Earth and Environmental Engineering. Columbia
University, New Yoark, NY and PV Environmental Research Center, Brookhaven National Laboratory,
Upton, NY, IEEE 39", 2013

7. Host plants were found but no bulterflies. Problem may be missing buterflies but in the area
at other times.

Please refer to response to concerns by USFWS in #6 above.
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10.

1.

What is known about water-based and non-water-based contaminants? Are they both
present in the panel - equipment materials?

Materials eluded from module by water are explained in Test of Hygienic safety standards of
waler-based materials’. And non-water-based materials are basically PY panel materials and
structures (steel, aluminum), glass, and concrete,

As for solor module, described in #3 above, the solar cells, which contain siicon are
encapsulated and protected by several layers—please refer to illustration in #3. The LG PV
module is designed to hold up 1o 5400Pa using tempered glass, which can withstand weight
of 550kg / m2. So there are less probabilities that modules are completely broken.

Robert Unpingco is in favor of the project and requested for power and water to be provided
to his lot.

In the case of water and power supply for neighbors, it is the duty of the GWA and GPA.
Nevertheless, if neighbors really want water supply and power supply, we can consider the
best ways for cooperation with the community,

Concerned about typhoon debris.

TGE has responded the PV solar facility is designed to cument building codes and standards.
These codes speci mph wind speed and zone 4 earthquake requirements. However, LG
CNS has increased the wind speed design criteria to mee@ mph for this project. It may be
envisioned that tesi-piles may be installed to determine the“true strength of the PV structure
under extreme typhoon conditions as a form of mitigation. Additionally, the design of the PV
module rack structure is such that it is quite low to ground.

In the case of other projects built by LG CNS, modules were not completely broken, Mosily,
the frame or glass was slightly cracked, but modules are mounted on the fixed structure. so no
materials in module was leaked from inside.

Silicon, which is the main material of sclar cell, is well known material which is used for every
serni-conductor product.

In terms of PV component ratio, glass takes 74% of mass which is the highest. The aluminum
frame amounts to 10% whereas all polymers add to approximately 6.5%. In contrast, the mass
of solar cells is 3% and all other materials {like copper) contribute less than 1%. Therefore, there
will be mostly physical debris-mostly glass- when modules happen to be broken,

Marcel Camacho noted his concerns for future safety against contamination on his adjacent
property.

There will be no chemical contaminations to adjacent property. And for water and soil,
KEPCO-LG CNS is carefully designing storm water management and drainage plans, and
erosion control plans to avoid any impact to adjacent property in accordance with all
building codes and regulatory requirements,

End of meeting.
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Analysis of the Potential for a Heat Island Effect in Large Solar

Farms

Vasilis Fthenakis'* and Yuanhao Yu'

" Center for Life Cycle Analysis. Department of Earth and Environmental Engineering, Columbia
University. New York, NY

*PV Environmental Research Center. Brookhaven National Laboratory. Upton, NY

Abstract — Large-scale solar power plants are being built ata
rapid rate, and are setting up to use hundreds of thousands of
acres of land surface. The thermal energy flows to the
environment related to the operation of such facilities have not,
so far, been addressed comprehensively. We are developing
rigorous computational fuid dynamics (CFD) simulation
capabilitics for modeling the air velocity, turbulence, and energy
flow ficlds induced by large solar PV farms to answer questions
pertaining to potential impacts of solar farms on local
microclimate. Using the CFD codes Ansys CFX and Fluent, we
conducted detailed 3-D simulations of a 1 MW section of a solar
farm in North America and compared the results with recorded
wind and temperature field data from the whole solar farm.
Both the field data and the simulations show that the aanual
average of air temperatures in the center of PV field can reach up
to 1.9°C above the ambient temperature, and that this thermal
energy completely dissipates to the environment at heights of 5 to
18 m. The data also show a prompt dissipation of thermal energy
with distance from the solur farm, with the air temperatures
approaching (within 0.3°C) the ambient at about 300 m away of
the perimeter of the solar farm. Analysis of 18 months of
detailed data showed that in most days, the solar array was
completely cooled at night, and, thus, it is unlikely that a heat
island effect could occur. Work is in progress to approximate the
Mow fields in the solar farm with 2-D simulations and detait the
temperature and wind profiles of the whole utility scale PV plant
and the surrounding region. The results from these simulations
can be extrapolated to assess potential local impacts from a
number of solay farms reflecting various scenarios of large PV
penetration into regional and global prids.

Index Terms = PV, climate change, heat island, fluid dynamics

1. INTRODUCTION

Solar farms in the capacity range of 50MW to 500 MW are
being proliferating in North America and other parts of the
world and those occupy land in the range from 275 to 4000
acres. The environmental impacts from the installation and
operation phases of large solar farms deserve comprehensive
rescarch and understanding. Turney and Fthenakis [1]
investigated 32 categories of impacts from the life-stages of
solar farms and were able 1o categorize such impacts as either
beneficial or neutral, with the exception of the “local climate™
effects for which they concluded that research and observation
are needed. PV panels convert most of the incident solar
radiation into heat and can alter the air-flow and temperature
profiles near the pancls. Such changes, may subsequently
affect the thermal environment of near-by populations of
humans and other species. Nemet [2] investigated the effect on

global climate due to albedo change from widespread
installation of solar panels and found this to be small
compared to benefits from the reduction in greenhouse gas
emissions. However, Nemet did not consider local micro-
climates and his analytical results have not been verified with
any field data. Donovan [3] assumed that the albedo of
ground-mounted PV panels is similar to that of underlying
grassland and, using simple calculations. postulated that the
heat island effect from installing PV on grassy land would be
negligible. Yutaka [4] investigated the potential for large scale
of roof-top PV installations in Tokyo to alter the heat island
effect of the city and found this to be negligible if PV systems
are installed on black roofs,

In our study we aim in comprehensively addressing the
issu¢ by modeling the air and energy flows around a solar
farm and comparing those with measured wind and
temperature data,

1. Firen DATA DESCRIPTION AND ANALYSIS

Detailed measurements of temperature, wind speed, wind
direction, solar irradiance. relative humidity, and rain fall were
recorded at a large solar farm in North America. Fig. | shows
an aerial photograph of the solar farm and the locations where
the field measurements are taken.
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Fig. 1. A picture of the solar farm indicating the locations of the
monitoring stations



The field data are obtained from 17 monitoring stations
within and around the solar farm, including 8 weather stations
(WS) and 9 Hawk stations (HK), all at 2.5 m heights off the
ground. There also 8¢ module temperature (MT) sensors at the
back-side of the modules close to each of the corresponding
power stations. The WS and MT provide data at 1-min
intervals, while the Hawk provides data every 30 minutes. The
WS and MT data cover a period of one year from October
2010 to September 201 I, while the Hawk data cover a period
of 18 months from March 2010 through August 2011,

Hawk stations 3, 6, 7, 8 and 9 are outside the solar farm and
were used as reference points indicating ambient conditions.
The measurements from Hawk 3, 6, 8 and 9 agree very well
confirming that their distances from the perimeter of the solar
farm are sufficient for them to be upaffected by the thermal
mass of the PV system; Hawk 7 shows higher temperatures
likely due to a calibration inaccuracy. In our comparative data
analysis we use Hawk 6 as a reference point and, since the
prevailing winds are from the south, we selected the section
around W57 as the field for our CFD simulations. Figures 2 to
7 show the difference between the temperatures in Hawk 6
and those in the weather stations WS2 and WS7 within the
field, and Hawks I, 2, 4 and 5 around the solar field.
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These figures and Table | show that with the exception of
Hawk 4, the closer the proximity to solar farm the higher the
temperature difference from the ambient (indicated by MHawk
6). The relative high temperatures recorded at Hawk 4, and
also the relative low temperatures at Hawks | and 5 are
explained by the prevailing wind direction, which for the time
pericd used in our analysis (8/14/2010-3/14/2011) was
Southerly (158°-202°). Hawk 4 is downwind of the solar farm,
whereas Hawks 1 and 5 are upwind; the downwind station
“feels™ more the effect of the heat generated at the solar farm
than the ones upwind.

Fig. 8 shows the decline in air temperature as a function of
distance to solar farm perimeter. Distances for WS2 and WS7
are negative since they are located inside the solar farm site.
WS2 is further into the solar farm and this is reflected in its
higher temperature difference than WS7.

TABLE
DIFFERENCE OF AIR TEMPERATURE (¢’ 2.5 M HEIGHTS ) BETWEEN THE
LISTED WEATHER AND HAWK STATIONS AND THE AMBIENT

Met Station | WS2|WS7|HK1{HK2|HK3|HK4|HK5|HK9)]
Temp Difference
from L6 (°C)

Distance to solar
farm perimeter (m}

18781 46810 488 1.292]0.292{0 609|0.664 |0 289
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Fig. 8. Air temperature difference as a function of distance from the

perimeter of the solar farm. Negative distances indicate locations

within the solar farm,

We also examined in detail the temperature differences
between the modules and the surrounding air. These vary
throughout the year but the module temperatures are
consistently higher than those of the surrounding air during
the day, whereas at night the modules cool to temperatures
below ambient; an example is shown in Fig. 9. Thus, this PV
solar farm did not induce a day-after-day increase in ambient
temperature, and therefore, adverse micro-climate changes
from a potential PV plant are not a concern.



|
|
1
-
|
|

[ '

B SN Y T Y N NS N A O A I o S
4 £ B YR FIOMIAMALLLISIEIY IR IR ICTIZ IR D
Time Howr

FFig. 9. Comparison of module temperature and air temperature 2.5
m off the ground on a sunny day (July 1. 2011)

HI. CFD MoptL DEVELOPMENT

In preliminary simulations we tested the Ansys CFX and
FLUENT computational fluid dynamics codes (CFD) and
decided to use FLUENT in detailed simulations. FLUENT
offers several turbulence schemes including multiple
variations of the k-g models, as well as k-w models. and
Reynolds stress turbulence models. We used the standard.
renormalized-group (RNG). and realizable k-g turbulence
closure scheme as it is the most commonly used model in
street canyon flow and thermal stratification studies [5].
FLUENT incorporates the P-1 radiation model which affords
detailed radiation transfer between the solar arrays. the ground
and the ambient air: it also incorporates standard free
convection and wind-forced convection models. OQur choice
of solver was the pressure-based algorithm SIMPLE which
uses a relationship between velocity and pressure corrections
to enforce mass conservation and obtain the pressure field. We
conducted both three-dimensional (3-D) and 2-D simulations.

A 3-D model was built of four fields each covering an area
of 93-meters by 73-meters (Fig. 10). Each field comains 23
linear arrays of 73-meter length and .8-meter width. Each
array has 180 medules of 10.5% rated efficiency, placed
facing south at a 25-degree angle from horizontal. with their
bottom raised 0.5 m from the ground and their top reaching a
height of 1.3 m . Each array was modeled as a single 73 m
x1.8 m x 1 em rectangular. The arrays are spaced 4 melters
apart and the roads between the fields are 8§ m. Fig. 10 shows
the simulated temperatures on the arrays at 14:00 pm on
7/1/2011, when the imradiance was 966 W/m’. As shown. the

highest average temperatures occur on the last array {array 46).

Temperature on the front edge (array 1} is lower than in the
center (array 23). Also. temperature on array 24 is lower than
array 23, which is apparently caused by the cooling induced
by the road space between two fields, and the magnitude of
the temperature difference between arrays 24 and 46 is tower
than that between arrays | and 23. as higher temperature
differences from the ambient, result in more efficient cooling.

TABLE Il
MoDULES TEMIFERATURE
Arrays 1 23 24 46

Temperature 'C | 46.1 | 56.4 | 53.1 | 57.8

Fig. 10. Module temperatures from 3-D simulations of air flows and

thermal exchange during a sunny diy

Our simulations also showed that the air temperatures above
the arrays at a height of 2.5 m ranged from 28.6 °C to 31.1°C:
the ambient temperature was 28.6 °C (Fig. 11).

(h)

Fig. L1 Air temperatures from 3-D simulations during a sunny day.
a) Air temperatures at a height of 1.5 m: b) air temperatures at a
height of 2.5 m.



TABLE HI

AIR TEMPERATURE
Temperature | Ambient (°C) | Low (°C) | High (°C) | Average (°C)
2.5m height 28.6 28.6 31.1 301
1.5m height 286 286 332 30.8

These simulations show a profound cooling effect with
increasing height from the ground. It is shown that the
temperatures on the back surface of solar panels is up to 30°
C warmer than the ambient temperature, but the air above the
arrays is only up to 2.5°C higher than the ambient (i.e.,
31.1°C). Also the road between the fields allows for cooling,
which is more evident at the temperatures 1.5 m off the
ground (Fig. 11a). The simulations show that heat build-up at
the power station in the middle of the fields has a negligible
effect on the temperature flow fields; it was estimated that a
power station adds only about 0.4% to the heat generated by
the corresponding modules.

The 3-D mode! showed that the temperature and air velocity
fields within each field of the solar farm were symmetrical
along the cross-wind axis: therefore a 2-D model of the
downwind and the vertical dimensions was deemed to be
sufficiently accurate. A 2-D model reduced the computational
requirements and allowed for running simulations for several
subsequent days using actual 30-min solar irradiance and wind
input data. We tested the numerical results for three layers of
different mesh sizes and determined that the following mesh
sizes retain sufficient detail for an accurate representation of
the field data: a) Top layer: 2m by Im, b) Middle layer: 1.5m
by 0.6m, c) Bottom layer: Im by 0.4m. According to these
mesh specifications, a simulation of 92 arrays (length of 388m.
height 9m), required a total of 13600 cells. Figures 12-15
show comparisons of the modeled and measured module and
air temperatures.
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Figures 16a and 16b show the air temperature as a function
of height at different downwind distances in the morning and
afternoon during a sunny summer day. At 9 am (irradiance
500 W/m2. wind speed 1.6 m/s, inlet ambient temperature
23.7°C). the heat from the solar array is dissipated at heights of
5-15m, whereas at 2 pm (irradiance 966 W/m’, wind speed
2.8m/s. inlet ambient temperature 28.6°C , the temperature of
the panels has reached the daily peak, and the thermal energy
takes up to 18 m to dissipate,
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IV. CONCELISION

The field data and our simulations show that the annual
average of air temperatures at 2.5 m of the ground in the
center of simulated solar farm section is 1.9°C higher than the

ambient and that it declines to the ambient temperature at 5 to
18 m heights. The field data also show a clear decline of air
temperatures as a function of distance from the perimeter of
the solar farm. with the temperatures approaching the ambient
temperature (within 0.3°C), at about 300 m away. Analysis of
18 months of detailed data showed that in most days, the solar
array was completely cooled at night, and. thus, it is unlikely
that a heat island effect could occur.

Our simulations also show that the access roads between
solar fields allow for substantial cooling, and therefore,
increase of the size of the solar farm may not affect the
temperature of the surroundings. Simulations of large (e.g., |
million m*) solar fields are needed to test this hypothesis.
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Public Hearing Issues & Comments by KEPCO-LG CNS

1.0

20

30

4.0

5.0

6.0

7.0

Is the fransmission line UG or OH?
The planned transmission interconnection line from Mangilao to Pagat Substations will be
a combination of overhead and underground configurations.

Who will maintain the transmission line after construction?
GPA will gain titile in fee simple for the new transmission interconnection line. Once they
received title, GPA will be responsible for the maintenance of the line,

Is there silicon dust in the panels, or other toxic or hazardous materials that might leak onto
the ground if panels are damaged or broken in typhoons or other scenarios?

.G Electronics module have shown any detection

Frame of any heavy metals materials as a result of water
g“a“ lint elusion test conducted by KOREA TESTING &
Sota Cells. RESEARCH INSTITUTE, and it shows all fest items

Encapsulant satisfy the standard
-~ Backsheet (Refer to attachment #1). Also, LG CNS
Junction Box constructed a floating solar plont on irigation

reservoir, and all materials are proved to be
harmiess to environment.
As for the solar module, as shown in the figure on the left, the solar cells which contain
silicon, are encapsulated and protected by several layers. The LG module is designed to
hold up to 5400Pa using tempered glass, which can withstand weight of 550kg / m2. So
there is a remote probability that modules can be completely broken.
In the case of other projects built by LG CNS, modules were not completely broken. Mostly,
the frame or glass was slightly cracked, but modules are mounted on the fixed structure,
50 no matericls in module was leaked from inside.
Silicon, which is the main material of a solar cell, is already proven to be harmiless to human
body as it is already used in beauty/cosmetic industry and other similar applications.

Govermnment has promised ufility services in the past but so far broken promises.
It is GPA's duty. Therefore, we think GPA should answer to neighbors.

Why was power infrastructure never put in place?
There are service rules for development of infrastructure and unfortunately, there were not
enough customers in this area to justify building power infrastructure.

Who is the owner of the property? KEPCO & LG CNS Consortium.

Dumpsite comment caused a reaction.
EEPCO & LG CNS will clean trash dumped around the plant site and transmission line route.
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8.0

2.0

10.0

11.0

Marcel Camacho notes he brought LG to Guam.

Marcel Camacho has worked with LG Chem, which is a subsidiory company and Battery
Supplier for this project. But LG Chem is a separate company from LG CNS and there is no
relationship to Marcel Camacho.

What is the status of the contract protest?
It is still under OPA review, We will update the information after the decision.

What will happen to the site at the end of the 25-year contract term? How is the contract
completion regulated?
We may extend PPA up to 5 years or decommission the plant.

Are there any invisible negative impacts for neighbors on adjacent properties? Such as
radiation or other negative health impacts from a solar farm operation?

The eleciricity generated by the module in a solar power plant is DC. DC {Direct cumrent)
flows without wave generation, cause no electromagnetic waves. But some devices may
cause electromagnetic wave while converting DC to AC and transmitting AC cument to
the grid. According to the results of the research conducted by the National Institute of
Radiological Research ("Measurement of exposure of electromagnetic wave generated
from solar power facility”), the electromagnetic wave generated from the solar plant
facilities measured is much less than electromagnetic wave protection standard-1 / 500th
of the electric field 87 (V / m) and to 1/1000" of the magnetic field 2.5 (mG). Therefore
the human body is barely influenced by electromagnetic waves.

It is also less than electromagnetic waves generated by most household appliances. (The
notebook is 30.19V / m, 0.72mG and the fan is about 2.01V / m, 0.07mG.) With regard to
negative impacts to neighboring landowners, TGE has responded it will be utilized the
natural jungle and vegetation along the project perimeter to lessen the visual impacis fo
neighbors. TGE has plonned landscaping as well o mitigate view shed natural shrubs and
small trees.

What are the batteries made from and are they safe? Is it possible the batteries will explode?
Refer to Attachment #2.

12.0

13.0

14.0

Is it possible the batteries or panels might get damaged and leak toxic materials onto the
site? Refer to Attachment #2,

How will the panels be disposed during operations or at the end of 25-years? Cumently, LG
CNS plans to demolish the power plant after 25 years of operation. Modules shall be
disposed of on Guam at an approved and permitted landfill. Structures will be removed
and recycled. The battery will be collected back to Korea, and the siructure will be
removed and recycled.

What are the typhoon and earthquake mitigation plans?

TGE has responded the PV solar facility is designed to cument building codes and
standards. These codes specify 170 mph wind speed and zone 4 earthquake
requirements. However, LG CNS has increased the wind speed design criteria to meet 176
mph for this project. It may be envisioned that test-piles may be installed to determine the
true strength of the PV structure under extreme typhoon conditions as a form of mitigation.
Additionally, the design of the PV module rack structure is such that it is quite low to ground.
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15.0

16.0

17.0

18.0

19.0

20.0

21.0

220

23.0

Do vou have any information with you today that proves there are no negative health
effects?

Refer to Attachment #1 and #2. And, as we answered Question #3, the main material of
a solar cell, is already proven to be harmless to humans as it is already used in
beauty/cosmetic field and so on,

wWhat is the possibility of leakage from the batteries going into the ground? | have looked
at disadvantages to solar power and there aren't a lot, but one concem is of the material
that is being used (since all materials have a life span).

Refer to Attachment #1 and #2. And, Module the supplier {LG Electronics) provides a 25
year product wairanty. Therefore, KEFCO-LG CNS are not aware there is a staiute of
limitation if contaminates are released from panels and batteries during the contract term.

What is the mitigation procedure for typhoons / earthquakes?

The engineering design will meet alllocal codes and standards—to include 176 MPH winds,
and (category) 4 seismic activity—all plans, specifications and drawings will be stamped by
local registered engineers. This criteria is greater than IBC 2009 adopted by the
Government of Guam for building codes.

what will happen if there is domage to the materials? How will materials and panels be
disposed of?

Any and all materials shall be properly disposed of at an approved and permitted landfill,
salvage yard, or off island facility.

What types of chemicals comes from these materials2 How do they affect the
environmente Will they affect the water wellse

Refer to Attachment #1, #2 and the answer to Question #3. Therefore, KEPCO-LG CNS are
not aware there is a statute of limitation if contaminates are released from panels and
batteries during the contract term.

What is the panel material lifespan?
Module supplier (LG Elecironics} provides 25 year product warranty. And we regard it as a
panel lifespan.

What is the EPA involvement in the project?

EPA involvement in this project is to review and approval engineering designs to ensure
the project, once completed, will meet all local and federal codes. And also, at # 3, # 10,
and # 11, there are no possibility of chemical leaks of PV and batteries.

What is the statute of limitations if contamination from panels appears later?

KEPCO-LG CNS are not aware there is a statute of limitation if contaminates are released
from panels during the contract term. Local and federal regulations will dictate how these
cases are adjudicated in the future.

What is the storm water management planz?

TGE has designed a storm water plan that meets all local codes and standards. The key
elements of the plan include swales, rip-rap and check-rock dams, and ponding basins to
control and manage storm water onsite. These systems follow engineering best practice
means and methods for implementation.
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27.0

28.0

290

30.0

31.0

The Condifional Use approval status must meet the following.

7 Healih
» Welfare
» Safety

The project complies with GLUC requirements and information necessary for GLUC
commissicners to make informed decisions. The general public alse has been invited fo
review the information as part of the application process. KEPCO-LG CNS does not believe
in its professional opinion Health, Welfare and Safety are in any way jeopardized.

In the GPA letter (2) it mentions Health and Welfare but not Safety?

GPA's letter was in support of this project since they are the source of this formal tender.
GPA haos neither expressed any negative issues to the applicant nor to the public regarding
any sofety issues. And, we will design and construct the solar farm in compliance with
safety-related regulations.

Is there a back up plan for deadling with emergencies?

Emergency plans will have to be available in order for an occupancy permit to be
approved by DPW with approvals by agencies such as the Guam Fire Department and
Guam EPA. These plans will be developed as part of the Operations & Maintenance
phase of the contract.

The solar facility development is not compatible with other nearby development. We
believe this is one of the best choices given the history of the property and lack of
development over the past three decades.

The GLUC is the final Land Use vote for the project approval.
Under current DLM rules and regulations, GLUC has the authority to render a final decision
regording the Conditional Use Permit.

If Kin had family property at Sasajyan would he still be in favor of the project?
Kin Flores clearly declined to comment because his role as Project Director for the
applicant.

The Perez Grandmother sold the property for ¢ golf course development.

Past agreements regarding the use of land were neither known to TGE/KEPCO-LG CNS nor
are they an obligation for future owners to be obliged to honor. KEPCO-LG CNS has
procured this project site from the latest landowner without any covenant agreements
that TGE is aware of.

A solar (Indusirial) facility is not the best use of the property; it should be for tourism
development,

TGE has confirmed the current property is zoned Agricultural which is not designated for
high density or hotel zones typical to a tourist district. As cument owners of the property,
KEPCO-LG CNS has decided the best and right use for the site is for the implementation of
a solar facility. KEFCO-LG CNS does not consider this as an industrial utility facility but more
a passive site with minimum impact to iraffic, utilities, noise and or any air or water
emissions.
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33.0

What are the solar panel effects on birds?

KEPCO has started operaiing a solar farm adjacent to an airport in Hokkaido, Japan. To
date, there are no issues related to qirplanes as well as birds. And, TGE has conducted
Biological Surveys on site and has determined no listed plants or animal species will be
impacted. Itis unclear what will be the indirect impact to birds once the site is cleared.
TGE team biologist believes there is much better habitat from the cumrent project site for
which birds will continue to forage and proliferate.

Are other solar projects by LG close to residential neighborhoods?

LG have several references of PV plants constructed near residential areas. In 'Solar land'
project, modules are installed above market buildings. In 'Skovelevo solar plant' project.
there are large residential areas about 1km from the plant. Other projects such as Yeosu
EXPO plant, Incheon North port solar plant are also successfully constructed in residential
area. And we have constructed also several floating solar plants in an irigation reservoir
and on a small island, indicating solar plants are environmental-friendly.

Project Description

Place

1 | - Project Name: Solar land

- Capacity: 2.5MW

- Completion Date: 2014/05/09
- Type: Rooftop

Residential area,
Korea

2 | - Project Name: Skovelevo solar
plant

- Capacity; SMW

- Completion Date: 2012/06/30
- Type: Ground fixed

Residential areqa,
Bulgaria

3 | - Project Name: Yeosu EXPO plant
- Capacity: 2.5MW

- Completion Date: 2012/04/10

- Type: Ground fixed

Residential & Port
areq,
Korea

4 | - Project Name: Incheon North port
sotar plant

- Capacity: 3MW

- Completion Date: 2014/05/12

- Type: Rooftop

Residential & Port
areq,
Korea
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5 | - Project Name: Fish Island solar Island areq, :
plant Korea
- Capacity: IMW
- Completion Date: 2014/05/0%
- Type: Ground fixed

é | - Project Name: Sangju floating In irrigation
solar plant reservorr,
- Capacity: sMW Korea
- Completion Date: 2015/06/30
- Type: Floating System

34.0 Isit safe to put 34.5kY lines overhead?

TGE is designing overhead and underground fransmission interconnections that meet all
codes and standards. GPA will also review and approve TGE designs before installation
and acquiring custody of the line.

350 Construction phase traffic is a concern; there will be many deliveries for 230k panels, eic.
The maternials and equipment to be transported 1o site will not be delivered at once. It will
be delivered on a staggered basis according to the project schedule. So, we expect that
it will not couse traffic disruption. But, in order o minimize traffic disruption that may occur,
we will deliver the materials and equipment in a time when traffic volume is low. And, we
will amange the person who controls safety during transportation to minimize traffic
disruption. If it is necessary, we will support the delivery schedule.

36.0 The access road condition must be maintained.

LG CNS is committed to repair any damage to the road it is directly responsible for. This
road is under the jurisdiction of DPW and ultimately they retain jurisdiction and responsibility
for maintenance.

37.0 Does LG have a Real Estate development divisiong Could they reconsider this property for
aresort development and put the solar facility in another location? Maybe on Gov. Guam
land?

Unfortunately this is not possible. The property proposed for this project was part of a formal
tender submitted io GPA. Changing the project site will result in a material change io LG's
formal proposal than may disqualify LG from proceeding with a coniract award.

38.0 Endangered snails and butterflies have been found and documented on adjacent

property. What will be the protection plan2

It is worthy to note, TGE and its Biological team consultant early in the project planning stages and
siting considerations screened the site for environmental constraints and decided in part to locate
the facility footprint away frorm more rugged karst limestone forest topography at the north end
of the property {vicinity of Marbo cave) in order to avoid habitat that had a greater potential for
presence of listed species.

The same planning effort and avoidance strategy was used actually along the coastline but as
we discussed more for reasons of historic cultural resource concerms.
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Evaluation of potential for impacts to the two [2) federally endangered butterflies resulting from
the proposed construction of solar energy facility at Marbo.

Mariana wandering bultertly (Vagrans egqistina)

Host Plant; Native Maytenus thompsonii
Host Plant habitat: Primary and secondary forest
Number of host plants recorded: Four (4)

Number of Vagrans egistina recorded: None

Summary of Anficipated Impacts

Vagrans egisting has not been recorded on Guam since 1979 (USWFS Undated). No adult
specimens, eggs, larvae or pupae were observed during surveys of the subject site. Host plants
were recorded in four locations. Host planis are considered fairly commaon, therefore it is thought
that this butterfly species has disappeared for reasons unrelated to host plant availability
(Lindstrom and Benedict 2014}. Given this buiterfly has not been recorded for 38 years ond is
considered extirpated on Guam, the proposed project will have no direct crindirect impact upon
Vagrans egistina.

Mariana eight-spot butterfly (Hypolimnas octocula marignensis)

Host Plants: Natives Procris pedunculata, Elatostermna calcareum

Host Plant habitat: Moist primary imestone forest featuring high relief
karst

Number of host plants recorded: None

Number of H. octocula marianensis recorded: None

Summary of Anlicipated Impacts

No Hypolimnas octocula marianensis eQgs. larvae, pupae or adults were observed during surveys
of the subject site. No host plants were recorded. The specialized habitat where the two host
plants are most commonly found, moist primary forest with steep and rugged karst features
inaccessible to ungulates (Lindstrom and Benedict 2014}, was not encountered on survey
transects. The butierfly was purportedly recorded on a neighboring property across the main
access road from the subject site. While the date and exact location of this sifing is not known at
this time, areas fitting this description would likely be closer to the toe of the cliff line to the north
and east where more rugged limestone habitat occurs.,

The abundonce of ungulates present together with historical human disturbances to include
clearing. grading (US military, SOHBU Resort and recent housing developer), burming and
farming/ranching documented in a Phase | Environmental Site Assessment by ARC Environmental
Services {2017) completed for the project, may have aliered conditions resulting in the absence
of host plants and habitat that might have been present historically. The documented close
association between H. octocula marianensis, its host plants and the limited specialized habitai
that they are found within, is known to be a vulnerability affecting their survival and a key
conservation consideration (Shreiner and Nafus 1997).

While the little is known about the two (2) host plants abundance island wide, they are considered
to be uncommon in their range and vulnerable to ungulate grozing (USFWS 2013). Given the
absence of host planis and specialized karst forest habitat within the project footprint, and the
availability of undisturbed., suitable habitat along the surrounding embayment and coastline, it is
anticipated that the proposed project to construct a solar energy facility will have no significant
direct orindirect impacts upon H. oclocula marianensis.
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Is there any impact to existing ROW and access roads, for example to the Marbo Cave
areq?

TGE has confirmed that all Righis-of-Ways, easements and access to shorelines have been
protected and preserved. And, Doc¢, 912244 dated Sep. 12, 2017 shows public access to
Marbo cave.

There is a 12" water line - has the water line been charged?
TGE has knowledge of this line being used for construction purposes in the past. TGE
cannot confirm what is the operating status of the line.

We have a 2" line extended to the right of the intersection.
TGE has not formally conducied surveys of existing underground utilities and we cannot
confirm this line exists.

Will the Marbo cave area be kept open for public use?

TGE has indicated Marbo Cave is not part of the project propery-—-it is owned by others.
The project however, protects and preserves existing easements and ROW to the Marbo
Cave area. And, Doc. 912244 dated Sep. 12, 2017 shows public access to Marbo cave.

What are the advantages / disadvantages io OH and UG transmission lines, why not put
the new lines underground?

Although ihe underground lines are better than overhead lines for their reliability,
overhead lines are less expensive (which would impact GPA's LEAC positively) and easier
to inspect, repair and maintain than underground lines. Also, our interconnection
configuration has been carefully reviewed by Guam Power Authority and we believe
mixing underground and overhead lines is the most efficient method for GPA and the
people of Guam.

Are there any safety issues with the connection of this facility to the GPA grid?

The 3rd party expert has been conducting system impact study regarding the connection
of our solar farm to the GPA grid, and we will design and construct the solar farm in
compliance with the result of the study and other applicable regulations.

The curreni plan has 8-containers of batteries and approx. 230k panels to be installed at
the site.

The project design will house the battery modules indoors and no containers will be used.
Approximately 221,760 PV modules {panels) cumently are estimated for implementation.
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How are the batteries monitored and what is the response time if there are operations
problems at the site?

Since it is detected by an electric signal, when a problem occurs, the cutoff measure will
be made from several mili-seconds to several tens of mili-seconds. Please refer to
Attachment #3 of the monitoring system for Batteries and PV modules.

How are the panels maintained, cleaned? Will there be chemicals used for maintenance?
Basically, modules are cleaned naturally by precipitation. IT is planned io conduct
cleaning works 1-2 times a year in the dry season. Fresh water and no chemical materials
will be used for cleaning.

what is the liquid volume needed for cleaning?
We assume four (4) 20-ton sprinkler frucks are required for cleaning the solar plant {0.35L
per module).

How many jobs will be created by the projeci?
LG CNS expecis to employ about 250 people in the construction phase and about 10
people in the O & M phase.

Will there be a fence at the property perimeter?
Yes. Perimeter fencing will be installed.

Can power be supplied to the neighbors?
PPA only allows us to sell the power to GPA.

There used to be sanitary sewer in the valley from the US Navy.

The project site will not use the Navy sanitary sewer system. This is a Navy systermn and that
is not typically available for civilian use. TGE is aware the Navy sewer system has been out
of service for many years and it may be in disrepair.

What will be the benefit to the community?

In the case of power supply for neighbors, in principal, it is the duty of the GPA. And, this
solar project provides benefits to the entire island of Guam through GPA. [t will help
provide annual saving of more the $35M in the first five years. GPA has predicted this will
hedge against rising fuel cil prices in the future and help all residence of Guam reduce
their cost of energy. Nevertheless, of course, we should discuss with the GPA at first, but
KEPCO-LG CNS hopes that the Mayor of Mangilao collects the opinions of the neighbors
about the range and level of the specific power supply they wani, and we will do our best
and make the most possible ways for cooperation with the community.

The CCU grticle recently in the news discussed the GPA cost savings but it seemed
negligible compared to the revenue by KEPCO = LG over 25-years.

GPA has presented there is a net present value (that is over the 25-year term of this
contract) the savings far outweigh the costs to ratepayers.

The contract protest is pending a decision by the OPA.
It is still under OPA review. We will update the information after the decision.

Is the sign properly updated with all GLUC application info? Yes.
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What law / code allows "industrial” use for power in an "A" zone?
DLM has quoted under Conditional Use for an A-Zone, solar facility is determined to be
under utility use and therefore it qualifies under current land uses regulations.

Is solar power generation classified as a "Utility"2 Yes,

The project benefits have been explained but there is no negative impact identified?
The project provides the best and right choice for land used overall. Any positive benefils
far oui way negative impacts due to construction. For example, TGE has considered:
Mitigating view shed issues by using the natural topographic of the site and designing iow
profile solar panels

Perimeter fencing will also be colored keyed to match surrounding vegetation
Landscaping along perimeter fence will also use native plants to mitigate view shed issues.
Existing dense jungle will be maintained; again to mitigate any view shed issues.

Clearing & grading of existing vegetation will be mulched to distribute to farmers and or
green-waste landfill to help avoid proliferation of invasive species such as the rhino beetle
or the fire ant.

Archaeological Monitoring Plan has been approved by Guam State Historical Preservation
Office {GSHPO) to monitor any construction activity for cultural deposits, categorize them
to determine how they will be documented and treated.

Biological surveys have determined no listed plants or animails are affected,

llegal dumping of solid waste and garbage will be disposed of at approved and
permitied landfill.

Whaot is the project impact on adjacent land values?

TGE haos retained the expertise to assess the impact of land values of the adjacent
properties due to the development. This study will be made available to the GLUC prior
to its public hearing for its review once completed.
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TEST REPORT

Zip Code 46762 5, MyongliOceanCity-9ro, Gangseogu, Busan, Karea

Test Report No : TAP-010878

Representative : Cho Sunglin, Jung DoHyun

Company ; LG Electronics Inc

Address : 128, Yeour-daero, Yeongdeungpo-gu, Seoul, Korea

Name of sample : PV Module(LGxxxN2W-AS)

TET(051)464-0771 FAX(051)462-2115

Receipt Date : May 17, 2017
Test completion Date : June 14, 2017

Test Method

Process test method for Hygienic safety
standards of water-based materials and
products : 201 5(Ministry of Environment Notice
No.2015-103)

Process test method for Hygienic safety
standards of water-based materials and
products : 201 5(Ministry of Environment Notice
Ne.2015-103)

Process test method for Hygienic safety
standards of water-based materials and
products : 201 5(Ministry of Environment Notice
No.2015-103)

Process test method for Hygienic safety
standards of water-based materials and
products : 201 5(Mirustry of Environment Notice
No.2015-103)

Process test method for Hygienic safety
standards of water-based materals and
products : 201 5(Ministry of Environment Notice
No.2015-103)

Process test method for Hygienic safety
standards of water-based materals and
products . 201 5(Ministry of Environment Notice
Ne.2015-103)

Test Result
Test ltem Unic Sample Results
classification
flavor S S oK
smell = = oK
chromatility | degree = Below 0.1
turbidity NTU S 005
Arsenic ma/L S Non-detection
cadmium ma/l. = Non-detection
-Next Page-

Preparation ; Lee Woomi
E-mail : umi3931@ktr.orkr

June 14, 2017

Technical Director : Kim Jashong
Tel: 1577-0091(ARS ©->@)

CHIEF OF KOREA TESTING & RESEARCH INSTITUTE
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TEST REPORT

Zip Code 46762 5, MyongliOceanCity-9ro, Gangseogu, Busan, Korea

Test Report No : TAP-G10878

Representative : Cho Sunglin, Jung DoHyun

Company : LG Electronics Inc.

Address : 128, Yeoui-daero, Yeongdeungpo-gu, Seoul, Korea

Name of sample : PV Module{LGxxxN2W-A5)

TET(051)464-0771 FAX(051)462-2115

Receipt Date : May 17, 2017
Test completion Date ; June 14, 2017

Test Method

Process test method for Hygienic safety
standards of water-based materials and
products : 2015{Ministry of Environment Notice
No 2015-103)

Process test method for Hygienic safety
standards of water-based materials and
products : 201 5(Ministry of Environment Notice
No.2015-103)

Process test method for Hygienic safety
standards of water-based materials and
praducts : 201 5(Ministry of Environment Notice
Nc.2015-103)

Process test method for Hygienic safety
standards of water-based materials and
products ; 201 5(Ministry of Environment Notice
No.2015-103)

Process test method for Hygienic safety
standards of water-based materals and
products : 201 5(Ministry of Environment Notice
Nc.2015-103)

Process test method for Hygienic safety
standards of water-based materials and
products : 201 5(Ministry of Enwironment Notice
No.2015-103)

Test Result
Test Item Unit Sa”.""e Results
classification
Cré mg/L S Non-detection
Cu mag/L S Nan-detection
Pb mg/L S Non-detection
Se mag/L = Non-detecticn
Zn ma/L e Non-detection
Fe mg/L G Non-detection
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TEST REPORT

Zip Code 46762 5, MyongliOceanCity-9ro, Gangseogu, Busan, Korea

Test Report No : TAP-010878

Representative ; Cho Sunglin, Jung DoHyun

Company : LG Electronics Inc.

Address © 128, Yeoui-daero, Yeongdeungpo-gu, Seoul, Korea

Name of sample : PV Madule{LGxxxN2W-A5)

TET(051)464-0771 FAX(051)462-2115

Receipt Date : May 17, 2017
Test completion Date : June 14, 2017

Test Methad

Process test method for Hygienic safety
standards of water-based materials and
products : 2015(Ministry of Environment
Notice No.2015-103)

Process test method for Hygienc safety
standards of water-based materials and
products : 2015(Ministry of Environment
Notice No.2015-103)

Process test method for Hygienic safety
standards of water-based materials and
products :© 2015(Ministry of Environment
Notice No.2015-103)

Process test method for Hygienic safety
standards of water-based matenals and
products . 2015(Ministry of Environment
Notice No.2015-103})

Process test method for Hygenic safety
standards of water-based materials and
products : 2015(Ministry of Environment
Notice No.2015-103)

Process test method for Hygienic safety
standards of water-based materials and
products ; 2015(Ministry of Environment
Notice N0.2015-103)

Test Result
Test item Unit Sa".‘p""' Results
classification
Hg mg/L - Non-detection
Mn mag/L - Non-detection
Na mag/L = Non-detection
1.2- ma/L S Non-detection
dichloroethane
1,2- mag/L & Non-detection
dichloroethylene
1,2- ma/L = Non-detection
trichlorcethane
-Next Page-
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TEST REPORT

Zip Code 46762 5, MyongliOceanCity-9ro, Gangseogu, Busan, Korea

Test Report No: TAP-010878

Representative : Cho Sunglin, Jung DoHyun

Company : LG Electronics Inc.

Address : 128, Yeoui-daero, Yeongdeungpo-gu, Seoul, Korea

Name of sample : PV Module{LGxxxN2W-A5)

TET(051)464-0771 FAX(051)462-2115

Receipt Date : May 17, 2017
Test completion Date : June 14, 2017

Test Method

Process test method for Hygienic safety
standards of water-based materials and
products . 207 5(Ministry of Environment
Notice No.2015-103)

Process test method for Hygenic safety
standards of water-based materials and
products © 2015(Ministry of Environment
Notice No.2015-103)

Process test method for Hygenic safety
standards of water-based matenals and
products : 2075(Ministry of Environment
Notice No.2015-103)

Process test methad for Hygienic safety
standards of water-based materials and
praducts © 2015(Ministry of Environment
Notice No.2015-103)

Process test method for Hygenic safety
standards of water-based materials and
products = 2015(Ministry of Environment
Notice No.2015-103)

Process test method for Hygenic safety
standards of water-based matenals and
products © 2015(Ministry of Environment
Notice No.2015-103)

Test Result
Test Item Unit :;njplg Results
classification
Trichloroethylene ma/l s Non-detection
Benzene mg/L = Non-detection
1,1.1- mg/L S Non-detection
trichloroethane
dichloromethane mg/L - Non-detection
cis-1,2- mag/L = Non-detection
dichloroethylene
tetrachloroethylene | mg/L S Non-detection
-Next Page-
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TEST REPORT

Zip Code 46762 5, MyongliOceanCity-9ro, Gangseogu, Busan, Korea

Test Report No : TAP-010878

Representative : Cho Sunglin, Jung DoHyun

Company : LG Electronics Inc

Address : 128, Yeoui-daero, Yeongdeungpo-gu, Seoul, Korea

Name of sample : PV Module{LGxxxN2W-AS)

TET(051)464-0771 FAX(051)462-2115

Receipt Date : May 17, 2017
Test completion Date  June 14, 2017

Test Method

Process test method for Hygienic safety
standards of water-based materials and
products : 2015(Ministry of Enwronment
Notice No.2015-103)

Process test method for Hygenic safety
standards of water-based materials and
products @ 2015(Ministry of Environment
Notice No.2015-103)

Process test method for Hygienic safety
standards of water-based materials and
products : 2015(Ministry of Environment
Notice No.2015-103)

Process test method for Hygienic safety
standards of water-based materials and
products @ 2015(Ministry of Environment
Notice No.2015-103)

Process test method for Hygemic safety
standards of water-based materials and
products :© 2015(Ministry of Environment
Notice No.2015-103)

Process test method for Hygienic safety
standards of water-based materials and
products @ 2015(Ministry of Environment
Notice No.2015-103)

Test Result
Test ltem Unit Sa”.‘"'e Results
classification

epichlorohydrin | mg/L S Non-detection

vinyl acetate mg/L S Non-detection

Styrene ma/L S Non-detection

1,2-butadiene | mg/L S Non-detection

1,3-butadiene | mg/L S Non-detection

NN- mg/L = Non-detection
dimethylaniline
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TEST REPORT

Zip Code 46762 5, MyongliOceanCity-9ro, Gangseogu, Busan, Korea

Test Report No : TAP-010878

Representative : Cho Sunglin, Jung DoMHyun

Company : LG Electronics Inc.

Address : 128, Yeoui-daero, Yeongdeungpo-gu, Seoul, Korea

Name of sample : PV Module(LGxxxN2W-AS)

TET(051)464-0771 FAX(051)462-2115

Receipt Date : May 17, 2017
Test completion Date : June 14, 2017

Test Method

Process test method for Hygienic safety
standards of water-based matenals and
products : 2015(Ministry of Environment
Notice No.2015-103)

Process test method for Hygenic safety
standards of water-based materials and
products : 2015(Ministry of Environment
Notice No.2015-103)

Process test method for Hygenic safety
standards of water-based materials and
products : 20715{(Ministry of Environment
Notice No.2015-103)

Process test method for Hygenic safety
standards of water-based materials and
praducts : 2015(Ministry of Environment
Notice No.2015-103)

Process test method for Hygenic safety
standards of water-based matenals and
products : 2015(Ministry of Environment
Notice No.2015-103)

Process test method for Hygenic safety
standards of water-based materals and
products : 2015(Ministry of Environment

Notice No.2015-103}

Test Result
Test lkem Unit Sgrr_rple Results
classification
carbon mg/L = Non-detection
tetrachloride
phenols mg/L e Non-detection
cyan mg/L = Non-detection
fluorine mag/L S Non-detection
formaldehyde | mg/L & Non-detection
potassium ma/L - Below 0.3
permanganate
consumption
-Next Page-
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TEST REPORT

Zip Code 46762 5, MyongliOceanCity-9ro, Gangseogu, Busan, Korea

Test Report No : TAP-010878

Representative : Cho Sunglin, fJung DoMHyun

Company : LG Electronics Inc.

Address : 128, Yeoui-daero, Yeongdeungpo-gu, Seoul, Korea

Name of sample : PV Module(LGxoxN2ZW-AS)

TET(051)464-0771 FAX(051)462-2115

Receipt Date : May 17, 2017
Test completion Date : June 14, 2017

Test Method

Process test method for Hygienic safety
standards of water-based materals and
products : 2015(Ministry of Emvironment
Notice No.2015-103)

Process test method for Hygienic safety
standards of water-based materials and
products ; 2015(Ministry of Enwronment
Notice N0.2015-103)

Process test method for Hygienic safety
standards of water-based materials and
products : 2015(Ministry of Environment
Notice N0.2015-103)

Process test method for Hygienic safety
standards of water-based materals and
products : 2015(Ministry of Enwvironment
Notice No.2015-103)

Process test method for Hygienic safety
standards of water-based materals and
praducts : 2015(Mmmistry of Emvironment
Notice No.2015-103)

Process test method for Hygenic safety
standards of water-based materials and
products : 2015(Ministry of Environment
MNotice No.2015-103)

Test Result
Test ltem Unit Sa;'njple Results
classification
24- mg/L - Non-detection
Diaminotoluene
2,6- mg/L - Non-detection
Diaminotoluene
nitric  nitrogen, | mg/L = Non-detection
nitrite nitrogen
anionic mg/L - Non-detection
surfactant
chloride ion mg/L S Non-detection
evaparation mg/L = 15
residue
-Next Page-
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TEST REPORT

Zip Code 46762 5, MyongJiDceanCity-9ro, Gangseogu, Busan, Korea  TET(051)464-0771 FAX(051)462-2115

Test Report No : TAP-010878 Receipt Date : May 17, 2017
Representative | Cho Sunglin, Jung DoMHyun Test completion Date : June 14, 2017
Company : LG Electronics Inc.

Address ; 128, Yeoui-daero, Yeongdeungpo-gu, Seoul, Korea

Name of sample : PV Module{LGxxxN2W-A5)

Test Result
Test ltem Unit Sample Results Test Method
classification
residual mg/L S 0.20 Process test method for Hygienic safety
chlorine standards of water-based materials and

products : 201 5(Ministry of Environment Notice
No 2015-103)

Contact area : Above 50 cm? /L
* Purpose : For Quality management

Remark : 1, This test report is a test result of the sample and the sample name presented by the applicant and
does not guarantee the quality of the whole product Verification of the report can be confirmed by the
homepage(www.ktr.orkr) or QR code.

2 This test repaort can not be used for publicity, propaganda, advertising, litigation, etc.
3. This report is only valid for original {including certified copy), and copies and electronic copies / file are for
reference only

Preparation : Lee Woomi Technical Director : Kim Jaehong
E-mail : umi3S31{@ktrorkr Tel: 1577-0091(ARS ®->®)

June 14, 2017
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MANGH A AR NCIPAL PUANYING T OUNCIL

MINUTES OF JANUARY 4, 2008 SPECIAL MFETING
0:00 pm. Commmunity Center

I CALL TO ORDER

ospecia! mesting of the Maazdio Municipal Planning Council O8NP P e as 20!
(hucsdi s Fan, 3 2008w oebe pois, B the Coavumnmity & enter Wavor Al d B
wosidor s e Ol ot the Connil

I ATTENDANCE

Yeselt! ncluded: Liz Actalies John Agzoni. 8 Blas, Ben Carbullido, Dominie
M Dorlene Tafiane, Rosita Teosco, Aterding o the Maver™s OFice were Vice Mavor
Ty Dhrenas, Ma. Vanessa Agueros dMs, Jernette flen) Munee, Clarissa Bona Mook
g s wed Wi Erickson,
special giests rom T Bagineers, PO and BEP 00 & Lo ONS M Joaguin R
ex Mo inr Cnknandsen, Mr. © g beook Chon, My See Chang, and M. Sung He
o Al oresenl were: Mro Ted Nalson. Jr M Sasvin Schar(f P4 Agnen. wind Jane

LALC

. SECRETARY'S REPORT
cxlinutes for Decemher 112007 meeting: no guoruim
A FREASURERS REPORT -~ Noae,

L. SEAW BT SINESS -~ None,

oo sk Plans Phoseveliaie Tacli
e Joaguie "™ Flores noted ibue che THOU Bearg for this progectn
that was scheduled last manth, had been estended continusd foi ness
Pharsday Jand 1L He asked for the Mayor and Council™s support, My
Flores stated that a conditional land use permit had already been obtined
lrein 1A forthe clearing and wrading of the property
Vir Chung Kook Chel, General Manager for KEPUOL indicaied his
g m s s willing o hafp support activities that were beoelicial 1 g
Page asawhioles The Masor had eariier ool inis coneern refating (e
e seseral residenees in che anca at vore requesnag ity seevice om
croment agendies. He woulbd fike o pravide them an opportanity oo
et i erid with the understanding twt cach individoal is responsible @
apply for posverswater, inthe event ofany develnpment.
Mr. Ted Nelson desspoke bebore the Council, apolosizing fow part o b
famihes” comments daring the town hall mzeting. Several of His i
cgrs Sid not want the ciling bk in e seeas He indicared tha

A s ann preperiios theres st - Dghenr Jo nodresizte b th
B e Wb Mangias He brdnn REDSOY I o obfizled

: ceaver and wager e o rosdee en, Bl inloresd the counall
fo i R ledoe. there was no petiion ciraiiaimg against the project:



N

seie of his relatives were not i favor of having the facility built there due

wrensironnental. historical and cultural issues.

Mi Flores ashed iF the Mayor and the council have identified projects that

their commpunny can assist with that would be beneficial w the vilinge, For

crample; KEPCO can adopt the Route 18 arcar miaintaining the road and
ide streets. parhs greking up solid wastel trasn, cutling grass, oL

s bing proper Bighlings: wratfic signals in kes intersecuons throughow

the village, Mro Flores and council members Daainie Vung and Hen

Carhidlido agrecd that betore tratfic lizhis are insadled in inerseciions. a
stds on the fow oF raffic necd o be assessed. In the meantime,

crassw ks may be placed on the four corners ol the intersection Tor saiety

and accessibility,

M, Chot indicated thal seven 171 motion sensor cameras will be installed

o ivonitor the road area. Also. he noted that his compony miay not be ahle

to install street lights but that with joint funding with other agencies or

grants. they are willing to give their support and provide assistance.

M. Dominie Muna suggested that perhaps the company can establish
some kind of finoneial support to be given te the Mayvor's Office for the
Mayor to use For comumunity projects at his discretion. My, Flores and My,
Chot both agreed ihat at the present time this was nol a feasibie plan,

Mr. Domrinie Muna made o motion for the Mavor and the Councit o
ferermine which issues or prajects that KEPCO mar support that will
benefit the cammunity; including maisiaining the Rie 13 area. keeping it
clean and providing sufets fsecorin L streel lights, crosswalks, cameras.

e msadon was seconded by Me, Ben Carballido: unanimeusiv sbhperoy 2.

ANNOUNTEMTNT Y

Gaam Land Use Commission (GF U meeting s scheduled Toy Thursdas

Jarn L The Masor has been invited o atend: as well as the Mavors from the

strrounding viliages,

VL

'!‘ [

b ESG

ADJOURNMENT

.

e achalbide meade aomotion v adjoomeds seconde e e Do asalle

grred Aecing adicumed an TR

I{CHPECU‘JI [_\ suivpited.

Rosia [30 Foscol Secretans

i dep b TR

ALLEAN G UNGACTA, Chairman
MANGILAO MUNICIPAL PLANNING COUNCIL
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